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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an HGA(head 
gimbals assembly) equipped with an actuator for fine 
positioning which prevents the grain drop of a piezoelectric 
material, does not impede the operation of the actuator, can be 
manufactured by a simplified process, and does not lower the 
strength of adhesion of the actuator, and to provide a disk 
device equipped with this HGA, and a method for 
manufacturing this HGA. 

SOLUTION: A head slider having at least one head element is 
fixed on the actuator that uses a piezoelectric phenomena to 
perform the fine positioning of a head element. After fixing 
this actuator on a supporting mechanism to form the HGA, a 
coating film is deposited on the whole HGA by applying a low 
surface energy coating agent, for example, a fluorine system 
coating agent. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The head gimbal assembly which is equipped with the head slider which has at least one head 
component, the actuator using the piezoelectric phenomena which this head slider has fixed and perform 
minute positioning of said head component, and the support device for this actuator having fixed and 
supporting this actuator, and was equipped with the actuator for minute positioning characterized by 
covering the whole by the covering film by the low surface energy coating agent. 
[Claim 2] The head gimbal assembly according to claim 1 characterized by having the displacement 
generating arm section to which said actuator connects the fixed part formed in one edge, the moving 
part formed in the other-end section, this fixed part, and moving part, for said support device having 
fixed to said fixed part in one field of said actuator, and said head slider having fixed to said moving part 
in the field of another side of said actuator. 

[Claim 3] The head gimbal assembly according to claim 1 characterized by for said actuator having 
projected from the base which has fixed in said support device, and this base, equipping it with one pair 
of movable arm sections which can be displaced according to the driving signal, and ****(ing) said head 
slider between these movable arm sections. 

[Claim 4] A head gimbal assembly given in any 1 term of claims 1-3 characterized by said low surface 
energy coating agent being a fluorine system coating agent. 

[Claim 5] A head gimbal assembly given in any 1 term of claims 1-4 characterized by the thickness of 
said covering film being 1 ,8nm or less. 

[Claim 6] The head gimbal assembly according to claim 5 characterized by the thickness of said 
covering film being 1.2nm or less. 

[Claim 7] A head gimbal assembly given in any 1 term of claims 1 -6 characterized by said head 
component being a thin film magnetic-head component. 

[Claim 8] The disk unit characterized by equipping any 1 term of claims 1-7 with at least one head 
gimbal assembly of a publication. 

[Claim 9] The manufacture approach of the head gimbal assembly characterized by forming the 
covering film by the low surface energy coating agent in this whole head gimbal assembly after fixing in 
a support device through the actuator using the piezoelectric phenomena which perform minute 
positioning of this head component for the head slider which has at least one head component and 
forming a head gimbal assembly. 

[Claim 10] It has the displacement generating arm section which connects the fixed part formed in one 
edge, the moving part formed in the other-end section, this fixed part, and moving part. The actuator 
using the piezoelectric phenomena which perform minute positioning of a head component is prepared. 
After fixing to said moving part of said actuator which fixed said fixed part of this actuator in the 
support device, and fixed the head slider which has at least one head component in this support device 
and forming a head gimbal assembly, The manufacture approach of the head gimbal assembly 
characterized by forming the covering film by the low surface energy coating agent in this whole head 
gimbal assembly. 
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[Claim 1 1] The actuator for head component minute positioning equipped with one pair of movable arm 
sections which can be displaced according to the driving signal is prepared. The head slider which has at 
least one head component between said movable arm sections of this actuator is ****(ed). The 
manufacture approach of the head gimbal assembly characterized by forming the covering film by the 
low surface energy coating agent in this whole head gimbal assembly after fixing said actuator which 
attached this head slider in a support device and forming a head gimbal assembly. 
[Claim 12] The manufacture approach given in any 1 term of claims 9-1 1 characterized by for formation 
of said covering film drying said head gimbal assembly after being immersed in a low surface energy 
coating agent solution, and performing it. 

[Claim 13] The manufacture approach given in any 1 term of claims 9-12 characterized by said low 
surface energy coating agent being a fluorine system coating agent. 

[Claim 14] The manufacture approach given in any 1 term of claims 9-13 characterized by setting 
thickness of said covering film to 1.8nm or less. 

[Claim 15] The manufacture approach according to claim 14 characterized by setting thickness of said 
covering film to 1.2nm or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the head gimbal assembly (HGA) equipped with the 
actuator for minute positioning of head components, such as a thin film magnetic-head component or an 
optical head component, the disk unit equipped with this HGA, and this manufacture approach of HGA. 
[0002] 

[Description of the Prior Art] In a magnetic disk drive, the magnetic-head slider attached in the point of 
the suspension of HGA is surfaced from the front face of the rotating magnetic disk, and record to a 
magnetic disk and/or playback from a magnetic disk are performed by the thin film magnetic-head 
component carried in this magnetic-head slider in that condition. 

[0003] large-capacity-izing of recent years and a magnetic disk drive, and the formation of high density 
record — following - the densification of a disk radial (truck cross direction) consistency — progressing 
--****-- the former - the time - a voice coil motor (Following VCM is called) — depending - control 
--****— the magnetic head - it is becoming difficult to double a location correctly. 
[0004] It is the technique in which the actuator performs detailed precision positioning which being 
proposed as one of the means which realizes precision positioning of the magnetic head carries another 
actuator style in a magnetic-head slider side farther, and it cannot follow by VCM from the conventional 
VCM (for example, refer to JP,6-259905,A, JP,6-309822,A, and JP,8-180623,A). 
[0005] 

[Problem(s) to be Solved by the Invention] When this kind using a piezoelectric device of actuator is 
used, there is a problem (it degrains) of which the particle of a piezoelectric device drops out. That is, 
since the piezoelectric material itself is a brittle ingredient, even if it is in an anticipated-use condition, 
grain boundaries, such as a crystal, exfoliate by prolonged actuation, and it becomes easy to generate 
degraining highly [ the probability for the own chip and own crack of a component to occur ]. Any 
degraining is not allowed in this kind arranged on a magnetic disk of actuator. 
[0006] It is difficult for such a piezoelectric material to change the own property of a material so that 
degraining may decrease. For this reason, these people have already proposed the technique of aiming at 
degraining prevention, by performing coating on the surface of an actuator (Japanese Patent Application 
No. No. 296597 [ 1 1 to ]). 

[0007] Generally, in HGA equipped with the actuator, in order not to check a motion of an actuator, it is 
necessary to keep and assemble a gap between an actuator and a suspension between a magnetic-head 
slider and an actuator depending on the case. However, if coating is performed on the surface of an 
actuator, such a gap is lost, friction will arise between a magnetic-head slider and an actuator and/or 
between an actuator and a suspension, the stroke (variation rate) of an actuator will fall, and a motion of 
a slider will be checked. 

[0008] Furthermore, if coating is performed, it will become difficult to maintain the bond strength in the 
coating side, and degradation on the strength will surely arise. 

[0009] Therefore, this invention cancels the trouble which the conventional technique mentioned above, 
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and that purpose is in offering HGA equipped with the actuator for minute positioning which can 
prevent degraining certainly, the disk unit equipped with this HGA, and this manufacture approach of 
HGA, also when piezoelectric material is used. 

[0010] Other purposes of this invention are to offer HGA equipped with the actuator for minute 

positioning which can moreover simplify a production process, the disk unit equipped with this HGA, 

and this manufacture approach of HGA, without checking the variation rate of an actuator. 

[001 1] The purpose of farther others of this invention is to offer HGA equipped with the actuator for 

minute positioning without the fall of the bond strength of an actuator, the disk unit equipped with this 

HGA, and this manufacture approach of HGA. 

[0012] 

[Means for Solving the Problem] The head slider which has at least one head component according to 
this invention, The actuator using the piezoelectric phenomena which this head slider has fixed and 
perform minute positioning of a head component, It has the support device for this actuator having fixed 
and supporting an actuator. The disk unit equipped with HGA and at least one HGA equipped with the 
actuator for minute positioning covered by the covering film by the low surface energy coating agent 
whose whole is for example, a fluorine system coating agent is offered. 

[0013] After fixing in a support device through the actuator using the piezoelectric phenomena which 
perform minute positioning of a head component for the head slider which has at least one head 
component and forming HGA according to this invention furthermore, the manufacture approach of 
HGA which forms in this whole HGA the covering film by the low surface energy coating agent which 
is for example, a fluorine system coating agent is offered. 

[0014] Furthermore, according to this invention, it has the displacement generating arm section which 
connects the fixed part formed in one edge, the moving part formed in the other-end section, these fixed 
parts, and moving part. The actuator using the piezoelectric phenomena which perform minute 
positioning of a head component is prepared. After fixing to the moving part of the actuator which fixed 
the fixed part of this actuator in the support device, and fixed the head slider which has at least one head 
component in the support device and forming HGA, The manufacture approach of HGA which forms in 
this whole HGA the covering film by the low surface energy coating agent which is for example, a 
fluorine system coating agent is offered. 

[0015] Furthermore, according to this invention, the actuator for head component minute positioning 
equipped with one pair of movable arm sections which can be displaced according to the driving signal 
is prepared. The head slider which has at least one head component between the movable arm sections 
of this actuator is ****(ed). After fixing the actuator which attached the head slider in a support device 
and forming HGA, the manufacture approach of HGA which forms in this whole HGA the covering film 
by the low surface energy coating agent which is for example, a fluorine system coating agent is offered. 

[0016] Since the whole HGA is covered by the covering film by the low surface energy coating agent 
which is for example, a fluorine system coating agent and all the piezoelectric-material parts of an 
actuator will also be covered, degraining becomes that there is nothing. Since a low surface energy 
coating agent has ****** ? i n the bottom of the environment of high temperature and high humidity, the 
migration by water absorption of a coating agent does not produce it. 

[0017] Moreover, since it is covered to the electrode terminal area of not only piezoelectric material but 
an actuator and a head slider, improvement in dependability of connection can also be aimed at. In 
addition, since the surfacing side (ABS) of a head slider is also covered by coincidence, contamination 
adhesion in ABS can also be prevented. 

[0018] Furthermore, since the covering film by the low surface energy coating agent which is for 
example, a fluorine system coating agent is formed in this whole HGA after forming HGA (i.e., since it 
has coated after adhesion), bond strength does not fall. 

[0019] It is desirable that have the displacement generating arm section to which an actuator connects 
the fixed part formed in one edge, the moving part formed in the other-end section, these fixed parts, and 
moving part, the support device has fixed to the fixed part in one field of an actuator, and the head slider 
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has fixed to the moving part in the field of another side of an actuator. 

[0020] The actuator has projected from the base which has fixed in the support device, and the base, and 
is equipped with one pair of movable arm sections which can be displaced according to the driving 
signal, and it is also desirable that the head slider is ****(ed) between the movable arm sections. 
[0021] It is desirable that the thickness of the covering film is 1 .8nm or less, and it is more desirable that 
it is 1 .2nm or less, by boiling the thickness of the covering film to this extent, and controlling it, it is lost 
that the stroke (variation rate) of an actuator does not fall and a motion of a head slider is checked. 
[0022] It is desirable that a head component is also a thin film magnetic-head component. 
[0023] It is desirable that formation of the covering film dries HGA after being immersed in the low 
surface energy coating agent solution which is for example, a fluorine system coating agent, and it is 
performed. Thus, since the covering film is formed in the whole HGA by immersion and thin layer 
coating can be performed, without filling the gap between each part material of HGA, actuation of an 
actuator is not checked. And since coating of HGA can be performed only in immersion, a production 
process can be simplified sharply. 
[0024] 

[Embodiment of the Invention] Drawing 1 is the perspective view showing the configuration of the 
important section of a magnetic disk drive roughly as 1 operation gestalt of this invention, drawing 2 is 
the top view which looked at the whole head gimbal assembly (HGA) in the operation gestalt of drawin g 
1 from the.slider side, and drawing 3 is the decomposition perspective view showing the installation 
structure to FUREKUSHA of the actuator in the operation gestalt of drawing 1 , and a magnetic-head 
slider. In addition, this operation gestalt is the case where what is called piggyback structure is used as 
an actuator. 

[0025] In drawing 1 , two or more magnetic disks with which 10 rotates the surroundings of a shaft 1 1 , 
and 12 show the assembly carriage equipment for positioning a magnetic-head slider on a truck, 
respectively, assembly carriage equipment 12 — a core [ shaft / 13 ] — carrying out — an angle — it 
mainly consists of rockable carriage 14 and a main actuator 15 which carries out the angle rocking drive 
of this carriage 14 and which consists of a voice coil motor (VCM), for example. 
[0026] The base of two or more drive arms 16 by which the stack was carried out is attached in the 
direction of a shaft 13 at carriage 14, and HGA 17 has fixed to the point of each drive arm 16. Each 
HGA 17 is formed in the point of the drive arm 16 so that the magnetic-head slider formed in the point 
may counter to the front face of each magnetic disk 10. 

[0027] As shown in drawing 2 and drawing 3 , HGA attaches the actuator 22 for performing precision 
positioning of a magnetic-head component to the point of a suspension 20, fixes the slider 21 which has 
a magnetic-head component in the actuator 22, and is constituted. 

[0028] The main actuator 15 shown in drawing 1 is formed in order to carry out the variation rate of the 
drive arm 16 which attached HGA 17 and to move the whole assembly, and with such a main actuator 
15, the actuator 22 is formed in order to make possible the detailed variation rate which cannot be 
driven. 

[0029] The suspension 20 mainly consists of FUREKUSHA 26 which has the elasticity which supports 
a slider 21 through an actuator 22, a load beam 23 with which support fixing of FUREKUSHA 26 is 
carried out, and this also has elasticity, and a base plate 27 prepared in the base of the load beam 23, as 
shown in drawing 2 and drawing 3 . 

[0030] FUREKUSHA 26 has soft tongue 26a pressed by the dimple prepared in the load beam 23 at one 
edge, and has the elasticity which supports a slider 21 flexibly through an actuator 22 by this tongue 
26a. Like this operation gestalt, the rigidity of FUREKUSHA 26 is lower than the rigidity of the load 
beam 23 in the suspension of 3 piece structures where FUREKUSHA 26 and the load beam 23 became 
independent which are components. 

[0031] FUREKUSHA 26 is constituted from this operation gestalt by the stainless steel plate (for 
example, SUS304TA) with a thickness of about 25 micrometers. 

[0032] The load beam 23 consists of stainless steel plates which have the elasticity of about 60-65- 
micrometer thickness of the configuration to which width of face becomes narrow towards a tip, and is 
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supporting FUREKUSHA 26 over the overall length. However, fixing with FUREKUSHA 26 and the 
load beam 23 is made by pinpoint fixing with two or more welding points. 

[0033] The base plate 27 consists of stainless steel or iron, and has fixed by welding to the base of the 
load beam 23. By attaching this base plate 27 and fixing by section 27a, installation to the drive arm 16 
( drawing 1 ) of a suspension 20 is performed. In addition, FUREKUSHA 26 and the load beam 23 are 
not formed separately, but it is good also as a suspension of 2 piece structures of a base plate and a 
FUREKUSHA-load beam. 

[0034] two or more leads depended on a laminating thin film pattern on FUREKUSHA 26 — the flexible 
wiring member 28 containing a conductor is formed. That is, the wiring member 28 is formed on the 
metallic thin plate like the FUREKUSHI bull printed circuit (Flexible Print Circuit, FPC) by the same 
well-known patterning approach as creating a printed circuit board. For example, it is formed by 
carrying out the laminating of the 2nd insulating ingredient layer by resin ingredients, such as polyimide 
with an insulating ingredient layer [ by resin ingredients, such as polyimide with a thickness of about 5 
micrometers, / 1 st ], a Cu layer (lead conductor layer) of with a thickness of about 4 micrometers 
patternized, and a thickness of about 5 micrometers, one by one from a FUREKUSHA 26 side in this 
sequence. However, as for the part of the connection pad for connecting with a magnetic-head 
component and an external circuit, laminating formation of the Au layer is carried out on Cu layer, and 
the insulating ingredient layer is not formed on it. 

[0035] two one side and the both sides by which this wiring member 28 is connected to a magnetic-head 
component in this operation gestalt — the lead of a total of four — 1st wiring member 28a containing a 
conductor, and two one side and the both sides which are connected to an actuator 22 ~ the lead of a 
total of four - it consists of the 2nd wiring member 28b containing a conductor. 
[0036] the lead of 1st wiring member 28a — the end of a conductor is connected to the connection pad 
29 for magnetic-head components prepared in the point of FUREKUSHA 26. The connection pad 29 is 
connected to the terminal electrode of the magnetic-head slider 21 by golden bonding, wirebonding, or 
stitch bonding, the lead of 1st wiring member 28a — the other end of a conductor is connected to the 
connection pad 30 for external circuits for connecting with an external circuit. 

[0037] the lead of 2nd wiring member 28b — the end of a conductor is connected to the connection pad 
for actuators (with no illustration) formed in tongue 26a of FUREKUSHA 26, and this connection pad is 
connected to the terminal electrode of an actuator 22. the lead of 2nd wiring member 28b — the other 
end of a conductor is connected to the connection pad 30 for external circuits for connecting with an 
external circuit. 

[0038] An actuator 22 has fixed part 22a and moving-part 22b, and has further the two rod-like 
displacement generating arm sections 22c and 22d which connect these. Piezo-electricity and at least 
one layer of electrostriction ingredient layers in which an electrode layer exists are prepared in both 
sides at the displacement generating arm sections 22c and 22d, and it has the composition of generating 
telescopic motion, by impressing an electrical potential difference to an electrode layer. Piezo-electricity 
and an electrostriction ingredient layer consist of piezo-electricity and an electrostriction ingredient 
expanded and contracted according to an inverse piezoelectric effect or an electrostrictive effect. Three 
terminal electrodes connected to the above-mentioned electrode layer are formed in fixed part 22a. 
[0039] As shown in drawing 3 , the top face in fixed part 22a of an actuator 22 has pasted tongue 26a of 
FUREKUSHA 26 with adhesives. Moving-part 22b of an actuator 22 has fixed, when a root face pastes 
predetermined section 22a by the side of the back end of the magnetic-head slider 21 (formation one end 
of magnetic-head component 21b) with adhesives. 

[0040] Thus, a displacement generating arm sections [ 22c and 22d ] end is connected with 
FUREKUSHA 26 through fixed part 22a, and the displacement generating arm sections [ 22c and 22d ] 
other end is connected with the slider 21 through moving-part 22b. Therefore, a slider 21 displaces by 
telescopic motion of the displacement generating arm sections 22c and 22d, and it displaces to an arc so 
that a magnetic-head component may intersect the recording track of a magnetic disk. 
[0041] When the piezo-electricity and electrostriction ingredient layer in the displacement generating 
arm sections 22c and 22d consist of so-called piezoelectric material, such as PZT, polarization 
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processing for the improvement in the displacement engine performance is usually performed to this 
piezo-electricity and electrostriction ingredient layer. The direction of polarization by this polarization 
processing is the thickness direction of an actuator 22. When the sense of the electric field when 
impressing an electrical potential difference to an electrode layer is in agreement with the direction of 
polarization, it elongates in the thickness direction (piezo-electric longitudinal effect), and the piezo- 
electricity and electrostriction ingredient layer between two electrodes are contracted by the field 
inboard (piezo-electric transversal effect). On the other hand, when the sense of electric field is contrary 
to the direction of polarization, it contracts in the thickness direction (piezo-electric longitudinal effect), 
and piezo-electricity and an electrostriction ingredient layer are elongated by the field inboard (piezo- 
electric transversal effect), and one variation rate - the variation rate of the generating arm section and 
another side - if the electrical potential difference which makes the generating arm section produce 
contraction is impressed by turns — one variation rate -.- the die length of the generating arm section, and 
the variation rate of another side — a ratio with the die length of the generating arm section — changing - 
- this — both - a variation rate — the generating arm section bends in this direction in the field of an 
actuator 22. By this bending, moving-part 22b will rock in the direction of the arrow head 3 1 of drawing 
3 to fixed part 22a by making the location at the time of no electrical-potential-difference impressing 
into a center. This rocking is a variation rate to which moving-part 22b draws an arc-shaped locus in the 
direction which intersects perpendicularly mostly to the displacement generating arm sections [ 22c and 
22d ] flexible direction, and the rocking direction exists in the field of an actuator. Therefore, a 
magnetic-head component will also draw and rock an arc-shaped locus. Since an electrical potential 
difference and polarization have the the same sense at this time, there is no fear of polarization 
attenuation and it is desirable. In addition, even if the electrical potential difference impressed to both 
the displacement generating arm section by turns expands the displacement generating arm section, the 
same rocking arises. 

[0042] As an actuator 22, an electrical potential difference which a reverse variation rate produces 
mutually may be impressed to both the displacement generating arm section at coincidence. That is, 
when another side contracts in them when one side develops in one displacement generating arm section 
and the displacement generating arm section of another side, and one side contracts in them, an 
alternation electrical potential difference which another side elongates may be impressed to coincidence. 
Rocking of moving-part 22b at this time makes a center the location at the time of no electrical - 
potential-difference impressing. In this case, the amplitude of rocking when making driver voltage the 
same becomes the twice [ about ] in the case of impressing an electrical potential difference by turns. 
However, in this case, by one rocking side, the displacement generating arm section is made elongated 
and the driver voltage at this time becomes contrary to the sense of polarization. For this reason, when 
applied voltage is high, in performing electrical-potential-difference impression continuously, there is a 
possibility that polarization of piezo-electricity and an electrostriction ingredient may decline. 
Therefore, it is made for the sense of driver voltage not to become the sense and reverse of polarization 
by applying fixed direct-current bias voltage to polarization and the same direction, and making into 
driver voltage what superimposed said alternation electrical potential difference on this bias voltage. 
Rocking in this case makes the location when impressing only bias voltage a center. 
[0043] In addition, piezo-electricity and an electrostriction ingredient mean the ingredient expanded and 
contracted according to an inverse piezoelectric effect or an electrostrictive effect. Although piezo- 
electricity and an electrostriction ingredient may be anything as long as it is ingredients applicable to the 
displacement generating arm section of an actuator which was mentioned above, its ceramic piezo- 
electricity and electrostriction ingredients, such as PZT [Pb(Zr, Ti) 03], PT (PbTi03), PLZT [(Pb, La) 
(Zr, Ti) 03], and barium titanate (BaTi03), are usually desirable from rigidity being high. 
[0044] Although the important point is not shown in drawing in this operation gestalt, the whole HGA is 
covered by the covering film by the low surface energy coating agent which is for example, a fluorine 
system coating agent. As a fluorine system coating agent, Fluorad FC-722 of Sumitomo 3M, Inc. are 
used, for example. 

[0045] Thus, since all the PZT parts of an actuator 22 will also be covered by covering the whole HGA 
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by the covering film, degraining becomes that there is nothing. Since the fluorine system coating agent 
of FC-722 grade has ******, in the bottom of the environment of high temperature and high humidity, 
the migration by water absorption of a coating agent does not produce it. 

[0046] Moreover, since it is covered to the electrode terminal area of not only PZT but the actuator 22 
and the head slider 21, improvement in dependability of connection can also be aimed at. In addition, 
since ABS of the head slider 21 is also covered by coincidence, contamination adhesion in ABS can also 
be prevented. 

[0047] The structure of be [ it / what is limited to the structure described above ] of the suspension in 
HGA of this invention is clear. In addition, although not illustrated, you may equip with IC chip for a 
head drive in the middle of a suspension 20. 

[0048] Drawing 4 is a flow chart for explaining 1 manufacture process of HGA in this operation gestalt. 
[0049] First, the actuator 22 and the magnetic-head slider 21 like the above-mentioned are prepared 
(step SI). 

[0050] Adhesives are applied to jointing of tongue 26a of FUREKUSHA 26 of the suspension 20 (step 
S2) prepared for the suspension side (step S3). 

[005 1] Subsequently, attachment by the actuator 22 and the suspension is performed (step S4), after that, 
ultraviolet rays are irradiated, adhesives are stiffened to some extent, and temporary adhesion is 
performed (step S5). 

[0052] Subsequently, while applying and (step S6) heating a silver paste into the part which corresponds 
the terminal electrode of an actuator 22 to the connection pad formed in tongue 26a of FUREKUSHA 26 
that it should connect and calcinating a silver paste, heat curing of the adhesives is carried out 
completely (step S7). 

[0053] Then, adhesives are applied on the root face of the actuator 22 in actuator-suspension ashy which 
carried out in this way and was assembled (step S8). 

[0054] Subsequently, on these actuator-suspension ashy, the magnetic-head slider 21 is attached, HGA 
is formed (step S9), after that, after irradiating ultraviolet rays, stiffening adhesives to some extent and 
performing temporary adhesion (step S10), further, it heats and heat curing of the adhesives is carried 
out completely (step S 1 1 ). 

[0055] Subsequently, processing which connects the terminal electrode of the magnetic-head slider 21 to 
the connection pad 29 in which it was prepared by the point of FUREKUSHA 26 is performed (step 
SI 2). 

[0056] Then, HGA which carried out in this way and was assembled is dipped in the solution of Fluorad 
FC-722 of for example, Sumitomo 3M, Inc. which is every round head and a fluorine system coating 
agent (step SI 3). Although it is a mere example, specifically, it is immersed into the solution which 
dissolved and obtained FC-722 (2%) by PF5060 (98%) of Sumitomo 3M, Inc. which is a solvent (DIP). 
[0057] Subsequently, HGA is pulled up and dried from this solution (step SI 4). This desiccation is made 
by putting in HGA in oven, for example, performing 120 degrees C and heat curing for about 30 
minutes. Ultraviolet rays or infrared radiation may be irradiated and may carry out heat curing. 
[0058] Since the whole HGA is covered by the covering film and all the PZT parts of an actuator will 
also be covered by this, degraining becomes that there is nothing. Since the fluorine system coating 
agent of FC-722 grade has ******, in the bottom of the environment of high temperature and high 
humidity, the migration by water absorption of a coating agent does not produce it. 
[0059] Moreover, since it is covered to the electrode terminal area of not only PZT but the actuator 22 
and the head slider 21 , improvement in dependability of connection can also be aimed at. In addition, 
since ABS of the head slider 21 is also covered by coincidence, contamination adhesion in ABS can also 
be prevented. Furthermore, since the covering film by the fluorine system coating agent is formed in this 
whole HGA after forming HGA through processes, such as adhesion, bond strength does not fall. And 
since coating of HGA can be performed only in a DIP, a production process can be simplified sharply. 
[0060] Although it is controllable, if it becomes not much thick, a motion of an actuator 22 will be 
checked by the concentration of the solution at the time of a DIP, the rate (generally, if a raising rate is 
quick, thickness will become thick, and it will become thin if late) when dipping and pulling up HGA 
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from a DIP tub, DIP temperature, etc., and, as for the thickness of the wrap covering film, a stroke 
(variation rate) will fall the whole HGA with them. Drawing 5 is drawing showing the fall property of a 
stroke over the thickness of the covering film. As shown in this drawing, without that it is 1 .8nm or less 
filling the gap between each part material of HGA, from the point that thin layer coating can be 
performed, the thickness of the covering film is desirable and it is more desirable that it is 1 .2nm or less. 

[0061] In addition, without being limited to a fluorine system coating agent solution, as long as the 
solution into which HGA is made to dip is a low surface energy coating agent solution, it may be what 
kind of thing. 

[0062] Drawing 6 is a perspective view showing the whole HGA in other operation gestalten of this 
invention, and drawin g 7 and drawing 8 are the perspective views which looked at the point of HGA in 
the operation gestalt of drawing 6 from a mutually different direction. In addition, this operation gestalt 
is the case where a slider **** type thing is used, as an actuator. 

[0063] As shown in drawing 6 - drawing 8 , HGA in this operation gestalt fixes the actuator 62 for 

performing precision positioning which is pinching the side face of the magnetic-head slider 61 in which 

it has a magnetic-head component to the point of a suspension 60, and is constituted. 

[0064] The main actuator 1 5 shown in drawing 1 is formed in order to carry out the variation rate of the 

drive arm 16 which attached HGA 17 and to move the whole assembly, and with such a main actuator 

15, this actuator 62 is formed in order to make possible the detailed variation rate which cannot be 

driven. 

[0065] As a suspension 60 is shown in drawing 6 - drawing 8 , the 1st and the 2nd load beam 63 and 64, 
The hinge 65 which has the elasticity which connects mutually these [ 1st ] and the 2nd load beam 63 
and 64, It mainly consists of FUREKUSHA 66 which has the elasticity by which fixing support was 
carried out on the 2nd load beam 64 and a hinge 65, and a circular base plate 67 prepared at installation 
section 63a of the 1st load beam 63. 

[0066] FUREKUSHA 66 has soft tongue 66a pressed by the dimple (with no illustration) prepared in the 
2nd load beam 64 at one edge, and base 62a of an actuator 62 has fixed through insulating-layer 66b by 
polyimide etc. on this tongue 66a. This FUREKUSHA 66 has the elasticity which supports the 
magnetic-head slider 61 flexibly through an actuator 62 by this tongue 66a. FUREKUSHA 66 is 
constituted from this operation gestalt by the stainless steel plate (for example, SUS304TA) with a 
thickness of about 20 micrometers. In addition, fixing with FUREKUSHA 66, the 2nd load beam 64, 
and a hinge 65 is made by pinpoint fixing with two or more welding points. 

[0067] The hinge 65 has the elasticity for giving the force of suppressing a slider 61 in the direction of a 
magnetic disk through an actuator 62 with the 2nd load beam 64. This hinge 65 is constituted from this 
operation gestalt by the stainless steel plate with a thickness of about 40 micrometers. 
[0068] With this operation gestalt, the 1st load beam 63 consists of stainless steel plates of about 100- 
micrometer thickness, and it goes across a hinge 65 all over the, and it is supporting it. However, fixing 
with the load beam 63 and a hinge 65 is made by pinpoint fixing with two or more welding points. 
Moreover, with this operation gestalt, the 2nd load beam 64 also consists of stainless steel plates of 
about 1 00-micrometer thickness, and has fixed in the edge to the hinge 65. However, fixing with the 
load beam 64 and a hinge 65 is also made by pinpoint fixing with two or more welding points. In 
addition, lift tab 64a for separating HGA from the magnetic-disk front face at the time of un-operating is 
prepared at the tip of this 2nd load beam 64. 

[0069] With this operation gestalt, the base plate 67 consists of the stainless steel or iron of about 150- 
micrometer thickness, and has fixed by welding to installation section 63a of the base of the 1st load 
beam 63. This base plate 67 is attached in the drive arm 16 ( drawing 1 ). 

[0070] two or more leads depended on a laminating thin film pattern on FUREKUSHA 66 - the flexible 
wiring member 68 containing a conductor is formed or laid. The wiring member 68 is formed on the 
metallic thin plate like FPC by the same well-known patterning approach as creating a printed circuit 
board. This wiring member 68 is formed by carrying out the laminating of the 2nd insulating ingredient 
layer by resin ingredients, such as polyimide with an insulating ingredient layer [ by resin ingredients, 
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such as polyimide with a thickness of about 5 micrometers, / 1st ], a Cu layer (lead conductor layer) of 
with a thickness of about 4 micrometers patternized, and a thickness of about 5 micrometers, one by one 
from a FUREKUSHA 66 side in this sequence. However, as for the part of the connection pad for 
connecting with a magnetic-head component, an actuator, and an external circuit, laminating formation 
of the Au layer is carried out on Cu layer, and the insulating ingredient layer is not formed on it. 
[0071] two one side and the both sides by which this wiring member 68 is connected to a magnetic-head 
component in this operation gestalt ~ the lead of a total of four - 1st wiring member 68a containing a 
conductor, and one one side and the both sides which are connected to an actuator 62 — the lead of a 
total of two — it consists of the 2nd wiring member 68b containing a conductor. 
[0072] the lead of 1st wiring member 68a — the end of a conductor is connected to the connection pad 
69 for magnetic-head components prepared on separation section 66c which is separated from this 
FUREKUSHA 66 and can carry out a free movement in the point of FUREKUSHA 66. The connection 
pad 69 is connected to terminal electrode 61a of the magnetic-head slider 61 by golden bonding, 
wirebonding, or stitch bonding, the lead of 1 st wiring member 68a — the other end of a conductor is 
connected to the connection pad 70 for external circuits for connecting with an external circuit. 
[0073] the lead of 2nd wiring member 68b — the end of a conductor is connected to the connection pad 
71 for actuators formed on insulating-layer 66b of tongue 66a of FUREKUSHA 66, and this connection 
pad 71 is connected to A channels and the B channel signal terminal electrodes 62b and 62c which were 
prepared in base 62a of an actuator 62, respectively, the lead of 2nd wiring member 68b ~ the other end 
of a conductor is connected to the connection pad 70 for external circuits for connecting with an external 
circuit. 

[0074] The structure of be [ it / what is limited to the structure described above ] of the suspension in 
HGA of this invention is clear. In addition, although not illustrated, you may equip with IC chip for a 
head drive in the middle of a suspension 60. 

[0075] Drawing 9 is the top view showing the structure of the actuator in this operation gestalt. 
[0076] As shown in this drawing, one pair of movable arm sections 91 and 92 are perpendicularly 
extended from the both ends of the base 90 (62a) where the flat-surface configuration fixes an actuator 
62 to a suspension by having an abbreviation U shape. The slider fixing sections 93 and 94 which fix on 
the side face of the magnetic-head slider 61 are formed in the point of the movable arm sections 91 and 
92, respectively. Spacing between the slider fixing section 93 and 94 is set up so that it may become a 
little smaller than the width of face of the magnetic-head slider which should ****. The thickness of an 
actuator 62 is set below to the thickness of the magnetic-head slider which should **** so that thickness 
of HGA may not be increased by actuator mounting. Conversely, if it says, the reinforcement of the 
actuator itself can be raised by enlarging to the thickness of the magnetic-head slider which should **** 
thickness of an actuator 62, without increasing the thickness of HGA. 

[0077] The slider fixing sections 93 and 94 are projected in the magnetic-head slider 61 direction, and 
only this part fixes with the side face of the magnetic-head slider 61, and they are made by this as [ serve 
as / the remaining part between a magnetic-head slider side face and the movable arm sections 91 and 
92 / an opening ]. 

[0078] The movable arm sections 91 and 92 consist of piezoelectric devices 91b and 92b formed in the 
side face of the arm members 91a and 92a and these arm members 91a and 92a, respectively. 
[0079] The arm members 91a and 92a are formed in the base 90 list with the ceramic sintered compact 2 
which has elasticity, for example, ZrO, in one. Thus, it is high, i.e., the shock resistance of the actuator 
itself improves the principal part of an actuator by [ which is rigidity ] considering as the ceramic 
sintered compact of strong Zr02 grade to bending. 

[0080] Each of piezoelectric devices 91b and 92b has multilayer structure to which the laminating of the 
piezo-electricity and electrostriction ingredient layer and signal-electrode layer which are expanded and 
contracted according to an inverse piezoelectric effect or an electrostrictive effect, and the grand 
electrode layer was carried out by turns. The signal-electrode layer is connected to A channels shown in 
drawing 7 and drawing 8 , B channel signal terminal electrode 62b, or 62c, and the grand electrode layer 
is connected to 62d of grand terminals, and 62e. 
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[0081] Piezo-electricity and an electrostriction ingredient layer consist of so-called piezoelectric 
material, such as PZT, and polarization processing for the improvement in the displacement engine 
performance is usually performed. The direction of polarization by this polarization processing is the 
direction of a laminating of a piezoelectric device. When the sense of the electric field when impressing 
an electrical potential difference to an electrode layer is in agreement with the direction of polarization, 
it elongates in the thickness direction (piezo-electric longitudinal effect), and the piezo-electricity and 
electrostriction ingredient layer between two electrodes are contracted by the field inboard (piezo- 
electric transversal effect). On the other hand, when the sense of electric field is contrary to the direction 
of polarization, it contracts in the thickness direction (piezo-electric longitudinal effect), and piezo- 
electricity and an electrostriction ingredient layer are elongated by the field inboard (piezo-electric 
transversal effect). 

[0082] If the electrical potential difference which makes piezoelectric devices 91b and 92b produce 
contraction or expanding is impressed, each piezoelectric-device part contracts or develops each time, 
by this, each of the movable arm sections 91 and 92 will bend in the shape of S character, and the point 
will rock it linearly in a longitudinal direction. Consequently, the magnetic-head slider 61 is similarly 
rocked linearly in a longitudinal direction. Thus, since it is not angle rocking but straight-line rocking, 
high positioning of precision is attained from that of a magnetic-head component. 
[0083] An electrical potential difference which a reverse variation rate produces mutually may be 
impressed to both piezoelectric devices at coincidence. That is, when another side contracts to them 
when one side develops to one piezoelectric device and the piezoelectric device of another side, and one 
side contracts to them, an alternation electrical potential difference which another side elongates may be 
impressed to coincidence. Rocking of the movable arm section at this time makes a center the location at 
the time of no electrical -potential -difference impressing. In this case, the amplitude of rocking when 
making driver voltage the same becomes the twice [ about ] in the case of impressing an electrical 
potential difference by turns. However, in this case, by one rocking side, a piezoelectric device is made 
elongated and the driver voltage at this time becomes contrary to the sense of polarization. For this 
reason, when applied voltage is high, in performing electrical-potential-difference impression 
continuously, there is a possibility that polarization of piezo-electricity and an electrostriction ingredient 
may decline. Therefore, it is made for the sense of driver voltage not to become the sense and reverse of 
polarization by applying fixed direct-current bias voltage to polarization and the same direction, and 
making into driver voltage what superimposed the above-mentioned alternation electrical potential 
difference on this bias voltage. Rocking in this case makes the location when impressing only bias 
voltage a center. 

[0084] In addition, piezo-electricity and an electrostriction ingredient mean the ingredient expanded and 
contracted according to an inverse piezoelectric effect or an electrostrictive effect. Although piezo- 
electricity and an electrostriction ingredient may be anything as long as it is ingredients applicable to the 
movable arm section of an actuator which was mentioned above, its ceramic piezo-electricity and 
electrostriction ingredients, such as PZT [Pb(Zr, Ti) 03], PT (PbTi03), PLZT [(Pb, La) (Zr, Ti) 03], 
and barium titanate (BaTi03), are usually desirable from rigidity being high. 

[0085] Although the important point is not shown in drawing in this operation gestalt, the whole HGA is 
covered by the covering film by the low surface energy coating agent which is for example, a fluorine 
system coating agent. As a fluorine system coating agent, Fluorad FC-722 of Sumitomo 3M, Inc. are 
used, for example. 

[0086] Thus, since all the PZT parts of an actuator 62 will also be covered by covering the whole HGA 
by the covering film, degraining becomes that there is nothing. Since the fluorine system coating agent 
of FC-722 grade has ******, in the bottom of the environment of high temperature and high humidity, 
the migration by water absorption of a coating agent does not produce it. 

[0087] Moreover, since it is covered to the electrode terminal area of not only PZT but the actuator 62 
and the head slider 61, improvement in dependability of connection can also be aimed at. In addition, 
since ABS of the head slider 61 is also covered by coincidence, contamination adhesion in ABS can also 
be prevented. 
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[0088] The structure of be [ it / what is limited to the structure described above ] of the suspension in 
HGA of this invention is clear. In addition, although not illustrated, you may equip with IC chip for a 
head drive in the middle of a suspension 60. 

[0089] Drawing 10 is a flow chart for explaining 1 manufacture process of HGA in this operation 
gestalt. 

[0090] First, the actuator 62 like the above-mentioned is prepared (step SI 01). 

[0091] Adhesives are applied to the both-sides side of the magnetic-head slider 61 (step SI 02) prepared 
for the magnetic-head slider 61 side (step SI 03). 

[0092] Subsequently, this magnetic-head slider 61 is inserted between the movable arm section 91 of the 
actuator 62 currently similarly laid on the plate, and 92 (step SI 04), after that, ultraviolet rays are 
irradiated, adhesives are stiffened to some extent, and temporary adhesion is performed (step SI 05). In 
addition, if it sets up so that spacing between the slider fixing section 93 in the movable arm sections 91 
and 92 of an actuator 62 and 94 may become a little smaller than the width of face of the magnetic-head 
slider 61, temporary immobilization of the magnetic-head slider 61 will be carried out by the retention 
span of the movable arm sections 91 and 92, without using a holder etc. 

[0093] Subsequently, it heats and heat curing of the adhesives is carried out completely (step SI 06). 
Thereby, slider-actuator ashy which is the complex of the magnetic-head slider 61 and an actuator 62 is 
formed. 

[0094] On the other hand, a suspension which was mentioned above is prepared (step SI 07), adhesives 
are applied on separation section 66c of FUREKUSHA 66, respectively the insulating-layer 66b top in 
tongue 66a of the FUREKUSHA 66 (step SI 08), and adhesion immobilization of slider-actuator ashy is 
carried out on a suspension. Thereby, attachment by the slider-actuator ashy suspension is performed 
and HGA is formed (step SI 09). 

[0095] Subsequently, after irradiating ultraviolet rays, stiffening adhesives to some extent and 
performing temporary adhesion (step SI 10), further, it heats and heat curing of the adhesives is carried 
out completely (step Sill). 

[0096] Subsequently, processing which connects the terminal electrode of the magnetic-head slider 61 
and an actuator 62 to a connection pad is performed (step SI 12). 

[0097] Then, HGA which carried out in this way and was assembled is dipped in the solution of Fluorad 
FC-722 of for example, Sumitomo 3M, Inc. which is every round head and a fluorine system coating 
agent (step SI 13). Although it is a mere example, specifically, it is immersed into the solution which 
dissolved and obtained FC-722 (2%) by PF5060 (98%) of Sumitomo 3M, Inc. which is a solvent (DIP). 
[0098] Subsequently, HGA is pulled up and dried from this solution (step SI 14). This desiccation is 
made by putting in HGA in oven, for example, performing 120 degrees C and heat curing for about 30 
minutes. Ultraviolet rays or infrared radiation may be irradiated and may carry out heat curing. 
[0099] Since the whole HGA is covered by the covering film and all the PZT parts of an actuator will 
also be covered by this, degraining becomes that there is nothing. Since the fluorine system coating 
agent of FC-722 grade has ******, in the bottom of the environment of high temperature and high 
humidity, the migration by water absorption of a coating agent does not produce it. 
[0100] Moreover, since it is covered to the electrode terminal area of not only PZT but the actuator 62 
and the head slider 61, improvement in dependability of connection can also be aimed at. In addition, 
since ABS of the head slider 61 is also covered by coincidence, contamination adhesion in ABS can also 
be prevented. Furthermore, since the covering film by the fluorine system coating agent is formed in this 
whole HGA after forming HGA through processes, such as adhesion, bond strength does not fall. And 
since coating of HGA can be performed only in a DIP, a production process can be simplified sharply. 
[0101] If the whole HGA is attached to the thickness of the wrap covering film, without that it is 1.8nm 
or less filling the gap between each part material of HGA like the case of the operation gestalt of 
drawing 1 , from the point that thin layer coating can be performed, it is desirable and it is more 
desirable that it is 1 .2nm or less. 

[0102] In addition, without being limited to a fluorine system coating agent solution, as long as the 
solution into which HGA is made to dip is a low surface energy coating agent solution, it may be what 
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kind of thing. 

[0103] Since the other configurations and operation effectiveness of this operation gestalt are completely 
the same as that of the case of the operation gestalt of drawing 1 , explanation is omitted. 
[0104] As mentioned above, although this invention was explained using HGA equipped with the 
actuator for minute positioning of a thin film magnetic-head component, this invention is not limited 
only to HGA equipped with such an actuator, and can be applied also to HGA equipped with the 
actuator for minute positioning of head components other than a thin film magnetic-head component (for 
example, an optical head component etc.). 

[0105] This invention cannot be shown in instantiation, and not all the operation gestalten described 
above can show it restrictively, and can carry out this invention in other various deformation modes and 
modification modes. Therefore, the range of this invention is specified by only a claim and its equal 
range. 
[0106] 

[Effect of the Invention] Since the whole HGA is covered by the covering film by the low surface 
energy coating agent which is for example, a fluorine system coating agent according to this invention 
as explained to the detail above and all the piezoelectric-material parts of an actuator will also be 
covered, degraining becomes that there is nothing. Since a low surface energy coating agent has ******, 
in the bottom of the environment of high temperature and high humidity, the migration by water 
absorption of a coating agent does not produce it. 

[0107] Moreover, since it is covered to the electrode terminal area of not only piezoelectric material but 
an actuator and a head slider, improvement in dependability of connection can also be aimed at. In 
addition, since the surfacing side (ABS) of a head slider is also covered by coincidence, contamination 
adhesion in ABS can also be prevented. 

[0108] Furthermore, since the covering film by the low surface energy coating agent which is for 
example, a fluorine system coating agent is formed in this whole HGA after forming HGA (i.e., since it 
has coated after adhesion), bond strength does not fall. 

[0109] If HGA is dried after being immersed in the low surface energy coating agent solution which is 
for example, a fluorine system coating agent, and formation of the covering film is performed, since thin 
layer coating can be performed without filling the gap between each part material of HGA, actuation of 
an actuator is not checked. And since coating of HGA can be performed only in immersion, a production 
process can be simplified sharply. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] As 1 operation gestalt of this invention, it is the perspective view showing the configuration 
of the important section of a magnetic disk drive roughly. 

[Drawing 2] It is the top view which looked at the whole head suspension assembly in the operation 
gestalt of drawing 1 from the slider side. 

[Drawing 3] It is the decomposition perspective view showing the installation structure to 
FUREKUSHA of the actuator in the operation gestalt of drawing 1 , and a magnetic-head slider. 
[Drawing 4] It is a flow chart for explaining 1 manufacture process of HGA in the operation gestalt of 
drawing 1 . 

[Drawing 5] It is drawing showing the fall property of a stroke over the thickness of the covering film. 
[Drawing 6] It is a perspective view showing the whole HGA in other operation gestalten of this 
invention. 

[Drawing 7] It is the perspective view of the point of HGA in the operation gestalt of drawing 6 . 
[Drawing 8] It is the perspective view which looked at the point of HGA in the operation gestalt of 
drawing 6 from the direction where drawing 3 differs. 

[Drawing 9] It is the top view showing the structure of the actuator in the operation gestalt of drawing 
6. 

[Drawing 1 0] It is a flow chart for explaining 1 manufacture process of HGA in the operation gestalt of 
drawing 6 . 

[Description of Notations] 

10 Magnetic Disk 

11 13 Shaft 

12 Assembly Carriage Equipment 

14 Carriage 

1 5 The Main Actuator 

1 6 Drive Arm 

17 HGA 

20 60 Suspension 
2161 Magnetic-head slider 
21a Predetermined section 
21b Magnetic-head component 

22 62 Actuator 
22a Fixed part 
22b Moving part 

22c, 22d Displacement generating arm section 

23 Load Beam 

23a, 63a Installation section 
26 66 FUREKUSHA 
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26a, 66a Tongue 

27 67 Base plate 

28 68 Wiring member 
28a, 68a 1st wiring member 
28b, 68b 2nd wiring member 

29 69 Connection pad for magnetic-head components 

30 70 Connection pad for external circuits 
61a Terminal electrode 

62a, 90 Base 

62b, 62c Signal terminal electrode 
62d, 62e Grand terminal electrode 

63 1st Load Beam 

64 2nd Load Beam 
64a Lift tab 

65 Hinge 

66b Insulating layer 

66c Separation section 

71 Connection Pad for Actuators 

91 92 Movable arm section 

91a, 92a Arm member 

91b, 92b Piezoelectric device 

93 94 Slider fixing section 
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[Drawing 3] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 10] 



S101- 



1 



07 



I 



(«»») 
I 



-SI 05 



Mm 



I 



T 



S1 10 
] — S 1 1 1 



I 



[ 



t 



Sit 3 
}^S114 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP.2002-07487 1 ,A [DRAWINGS] Page 5 of 5 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/31/2006 



Page 1 of 1 



wntrnm up) 



(12) 



S8# 



(A) {wmmm&mm 
#B92002- 74871 
(P2002-74871A) 
<43)fcWB 3 S15B (2002.3.15) 



(5l)Inta' 
G 1 1 B 2J/10 
5/696 
2J/21 



P I 

G 1 1 B 2J/I0 
5/596 
21/2J 



N 5D042 
5D059 
C 5D096 





«S©W0-262561(P2OOO-262561> 


(70UIJSA 000003067 










^12^ 8 ^31 D (2000. 8w 31) 


0 **» i t @ 13^ i n 






(nmwm «i§ *n 




































<74>ft8!A 100074930 












F£-A(£#) 5D042U01iftl5 






5D039 AMI RA01 CA30 DA33 EAD3 






5D096 NN03 mr? 



(54) a/NftBflfeftrar^^aX-^&^fcA^PiJWUr^vyD, 8Ky Fi'^Wt^ 

[ifS] EEWffl©Htt«»jL'C*. 7*?* a-* — — -^^.^^ 



Wffl 1/ fc 7 * * * x - * tc @ # T t £ K c © 7 * 

* * x~ $ ixmm^m^ oxh g A*»«i,fc», 



l a^ppri K g? 
"—3 



T 



http://www4.ipdl.ncipi.go.jp/Tok^ 5/31/2006 



Page 1 of 1 



i 

! ] :Pu < i i> i -?<jy^ ? FX?**?*'** 
fcO. ^^(6«ax4*t-a-^<>^([«C«*:^l4 

[Mm 2] iEr>f*x->#. -*©aswce 

[ig*Jg 3 ] i5gE7 * x- BIBxttMftK 
0. Bpflkr-AIBBCCIIB^^ F**-f *MM»Sn 

[ MC* 5 ] R£iftm®ttJ*** 1 . 8 n mtrrc* 
i>Ct Zftl&t TZtmm 5 KE*M>^ * F *»/<;U7 

[ S#JS 8 J MBS 1 * 6 7 <?H *r*v^ ! W: 12MV> 

?M^^.^7 F*W*'hlMlfc»*:f?5E 
l/fc7 * * > * * A Ltr^MijtuiB 

F t> > m * 7* > * »J £f*K<5^Sx * 3-?^ 

/ < * 7 -fe > y <j[>«a*& 

[ !B*JS 1 0 J -*©«attc«*« ftfcB*»£ A* 

r *£im£7-A&£*¥iot:fco. 



(2) W>2 0 02-7 4 87 1 

2 

H13U 5?t7^^^x-^^|9lE@t£^x^mtO® 
#0. 'J>tt<ti>\~?0>^? FX*****-*-* FA? 
^ ^ltyi#»StC@#t/^B51S7 X- »©we 

pJS?)S^C@§ t/C^ * F ^ > > Ol>T"fe > y y ftfffijtL, fc 
a. F t> > / VI 7*l>7>) 1&^m* * & * 

rs»^^7-b>^y<DS8B^o 

[ IgJKJS 1 1 J £ttS*K8E ^ r *tt^«S<f 1 «^pJ 
Ifc7-^a«:«*fc^? K**»*t4HR«»8©7 > 
io ax-^^©u ^7^^^x-^|9iapjgb7-A 

•f**W*U lt^?FX^^y«K0ftltfcHe7» 

y II tSJIt trfctt, Mt^ 9 h" W 7 -b > ^ 'J *(*«C 

4 C i ^r^ffii T4^r h"t'> ^> 7 * > ^ U (Dm* 

[tt*3R!4] l - SnmUTi 

^4Ci*#a^f 4I|I#IR9^&1 30l*m^!3R 

[ig*Jg l 5 ] nettSBoBSf: 1 . 2 n m«T£ 

30 [ftn^^iMj] 

[000 !] 

*Z\*jt^y K^^O^^ K«^»*tiB£*WB7 
^^>x-^^ta^fe^^ KS>>^^7-b>7 r y (HO 
A). C0>HGh%&jLtc?4*!?gSRUCOHGA 

[ 0 0 0 2 J 

40 *. H***K»f p ^A^©*iB^»±8'tt. 

arc. c«Hi^r KA^^yccwi*nfc»«Ha^ 

I o o o 3 ] iff* < a *sa®7csfif fca im 
(Si) cc«ftows*tf[|fc^^r*r^o, St*<C'C'4* 

so [ 0 0 0 4 ] mstr- y rco«SSilB««)**3it- 4*R 
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3 

hlcm%^y A'mvcb*) l^<£7***x-£ 
m U . V C M vm& U * nft <, *»» vSfifttH 

(PUtt* *HW8 -2 599 0 5*t5ttL #|Hj¥6- 
3 0 9 8 2 2#£«, <S5H*8 - 1 S 0 6 2 3^£tM?- 
JR) . 

[ 0 0 0 5 1 

<08<D7***x-$&ffiWc*§£. EWftfOtt?* 

mti, mtiiTZ) bs#*&. hp*>, E@HMi# 

***x-*«:*fc*i:tt. ^ft4Rtt*fc»3tl4«> 
<D*C'i*ftl*o 

[ 0 0 06] C CD J: 5 ftE«Wtttt. W4^a < ft h 

c ^ k * o nttMJk^H z>m&&icm#.o x 

l»* CffMV] 1 -296597^) . 
[0007] H»C, 7*?*x--*£f§;lfcHGAK 
*H >'C it, 7**:*x-*«>tt& ft c *fc»ic , 

K* S 4 * * * X - 

X&7 >SW^>V 3? >HKBBfSPS:Sl' 

*CE>«Wca-^^>y*IW 4, C«M:}ftB[**ft 
<ttO, »»^* KA5-f J^t/T^aX-m S 

tx/xi*r > * * x- »3 >B?Btt* 

£O'C?***x-$o;*h0-2 

a«s $ tvc i, * 5 . 

[0008] <*6K, 2 - 7w > ? fcfiTT £ <-<Dx- r 
a > *ffl cc fctf «ff ««« * «»* « C 4 < ft 

[ 0 0 0 9 ] ffi->T*#Witt, a*RfB<J>±j* UAiBH 

* msRu ccc'Hga & a«-r 
4. 

[ 0 0 i 0 ] *%me>&<DBtt)\t* 7 * * * x- zo>x 

*i4BfcfcH7**:*x-*£«*;rcHGA, CC9HG 
A^fl/lfc^i^^ftBRVC^HGAiOMiS^^fi 

[00! 1 ] WflOSe^ftOSWt*, 7>??,.x- 
*C«S»flM>l&T#ft<, *S-1M1B2»«>H 7 5? * * x - 
*£0l;l/cHGA, C<DHGA*a*fc7%A*aHS 
CXCOHGA©866**til«r*C4«C»*. 



!3) KM2 0 02 -7487 1 

4 

[ 0 0 12] 

a > ^•1?«>416*Bx.t^4 f - 2 - ^ * > 
^«:j:*«*HB , cafeti'CC»&»httB^»«7 * * 
10 a.x-d?^^/cHGAa^i>ft<44>l^HGA* 

[ 0 0 1 3 ] 5 6IC*ftVl<C Jnif. fj>ft < 4 4> 1 
^ ? FX* *aT&-*> 2? F*5><f ^? K**<&» 
4M&K%»frf7 9E«a&«f<ia Uc7 ***x-*fc 
ftb?^BBKfl*l/CHGA*a&l'fc1fc. COH 

GA^tcm«7 ? a >#frc**aaa 

A®a&*&»'a*£ft«. 
[ 0 0 14] */c$ 6*c. *JH!«cJ:ntt, 

** t/ r te «) . ^ y K^©(MvfflB*»<rff ^ E®1 
**«W0fc7y^aX-jr*BSl / . CQ>7t?:*± 

7 FJWtWT*^? K^9-<y«:*»IMUcBaofe 
7^^»x-5r©pFIWWCBat/ , CHGA«r«rtU& 

^. coHGA±«*u:mtf7^^3i-^v>^)i:' 
MlttBxWf-a-? 1 ^ >y»CJ:4lASa^ 
«T 4 H G A <Da6i*«^tt« $ n 4 . 
30 [ 0 0 ! 5 ) S 6tc, *n«. SBttS^tt^ 

x- ^(^>pJtt7- AfiHfflK4>ft < i i 1 ^ FX* 

ort«fc7^^*x-^«i#aaR:BabrHGA* 
aat/fca. ccr>HGA^i*tc«ji«^ a 

aa^««r 4 h g a ^s^^aK $ n*. 

[0016] HGA^f^a^»7 >mk?-? < > 9 

40 Src^ttSffix^.'U^-a-T* a >y»itcj:4ttaa 

tutenri**©!?, 7>^»x->«>E«t*Ma»fc 
^•cKa$n4c<tift4d^, Mtt3»Hia&«c« 9 e 

gigig, aascDaftTKfci'-c ^ > ya<5« 

*liU^^U^>3> ^ 1/ ft l » # 

[ 0 0 17]* fc, E*MN0&ft 6T7 ^ * x- * 

K^^^y«>saa*aif'ct*a«n&©r, 
F^94ym»±B <abs> (>Ba(caBdti«/c 

50 ^. ABS^©r»>* 5*-S/»>ffB*fcl»± , C8 
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[0018] <?6K, HGA£^»Sl,fcft, CCC-HGA 
[0 0I9]7**:*x- 3?^ -^c^cc^^n 

I o o 2 o ] 7 * * * x- .-?.}*^tc@g5nr 

i o 02\] nmm<omm& i . 8 n mfcirtr^^c * 
fe<. r^7-^^^i^n^cii^<v 

[ 0 0 2 21 ^9 KX^HWftA^ * FX??** C 
1 0 0 2 3) »a«<^«^, HO^mutv ?%Jk 

UX^ZOV. HG A©S4tt4H<OB»«:ffl»*C 4*t 
<8§8:2-?<>W?t***&, 7^ a x-^ft 

l 0 0 2 4] 

■c. ^^^^^ss^s^^wsfttc^raa 

B % C* 0 > 0 2 *2@ ! ©*flHBHR<C tet* *^ v F t>> 
^T-feV^y <HGA) ±|***^^^&|ifc¥ffl 

H-c* 0 , 03 MB i * r * * * x - 

*sxra»^ ^ k a ^ ^ y©7 u * i'+^oao mm 
mz*&9mutimv*>&. fete, **te^*»*. 7* 

[ 0 0 2 5)01 (CteWC. ! 0 t*« 1 ! O®*) ZBH 
t * «»©»Sv^ ^i?. 12 lint's ? Ka7-/ y * 

1 2tt, la I 3 ***iCt/cftgtto]tefe* * 'J * V ! 
4<L CO++>i?S>14*ft*BIWa***il«*^ 



(4) f$DR2 0 02-74 87 ! 

5 

arWA*-* (VCM) d^^ir^ax-^ l 

5 l/'C««*ft'a**. 

[0026) * + y*5M lil 3G>#FiJKA* 

? * 3nfcfe£fc<&SEft7- a \ 6 oBMbMB 0 fltf ?>ti 
TteD> 1 6©5fetS»c«HGA 1 7*sfl 

*3ftt:i»*. SHGA i 7ti> *-«>ftig«icgM&*i 
Tc**m^ ^ fx? sm^-* a i? i o<ds 

10 [0027] H2R»H3H:5W HGAii, * 

^«T^fc»07***x-*2 2«l*)tf». <-<D 
7*?:*x-*2 2K^i^? F**tW*4^*-iy 

2 1 *asi/*c»«$n*. 

[0028] BHCiW*r>faX-> ! 5«HGA 

2 2 &<-0> £ *> tlZT * 9 * x - £ i 5 -cittttk-C » fe 
20 [0029] *^>t/»>20l*. B2SWa3«:^ 

fiXT&att«9rr«7u»vt2 6& 1 7u>w2 

6 *$i«BSl/C te*J Ctl4>»tt«:»T4P- K t^-A 
2 3<L, P-h"^-A2 3«>S^c|^Ci6nA:^-A7" 
u- h2 7 t*63E^Ot:«lrtSn'Ci»4. 
[0030] 7b*2/t2Sft, a- Kb'-A23tcaS 

t/trteO. CC-H^26at'7^?^x 
- ^ 2 2 £/rt/cx7 ^ 3st2 i *««t«:xA * J: * fe^ 

4 o - K t - A 2 3 i #8ufc 1/ fe«A t?* 4 3 tf - ^« 

F t?-A 2 3 CDHHt J: 0(6< fe t:v»*. 

1 o o 3 1 ] ^ b ^ is 1 2 8 it, ^sfwatrt*. ® $ 
r;2 5 w mo>*?> i'zmm mt&s u s 3 o 4 t 
a> ecjr^trw^snri^o 

[ 0 0 3 2] o- Ffc'-A2 3 » % ^C(Sl^'Cr)i^ 
< a 4«tt<WB 6 0 -65^ mli^ftt^Wt* 4 ^ f > 

u^sssriefasnrteo. 7Ui?^+2 6^-ecc^ 

F^-A2 3icc@#tt »ftfl)«»4[K:J:4t:>*^ 
[0033] ^-A7*u-h27i*. ^r>u^iSXIi 

tt-cflwisnxteo, o- Kt'-A2 zam»amu: 

J: o'Cgf^^Cl^o COr^-A^U- ^ 2 7 «R0 
ttc^ » 2 7 a -CBtf ^C^tC^-C. ^ > 3 > 

2 OCEHWftT-Al 6 (01 ) 'MJWDttWWfoft 
4. fete, 7\s?i' + 2Gta-rv-<L23tt:m® 

so i©2tr-x»fio^^>s/»>ii/ , cfcj:i» # 
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[0034] ?\sti'ir2e±.tc\t. ffiBM^jr-v 

tc£2>ig&Q> i ) - vm&zsttTzjmvzmffii 2 8** 

7"y> H§l§& (Flexible Print Cir 

cuit v fro o>ct<&mm%±.K'7*)i> has 
Wc i owttttttttn. .» < * - > f t $ n^cii £ ft 

4 n mOC u S < y - K«(*H ) Stf/i $v)5iu mfl>* 

Jtl*'C7 u * f + 2 6 fB*>6JfrX«BT* c i(c J: r 
M^^o fcttU, B»^* PXfK^MiBitt 
tt1"*fe»<^SKM ? Kcc*»»tt, CuJS-bKAuBri* 

[ 0 0 3 5 ] *»?^^t»tC^SS»t2 8 tt, 
B»^? K**KiM*3tl4WI2*. SflBtTit4*^ 

-Z2 2 «Sf«3 tl4fr« 2 pMCCSt 4 *0O »J - K 

*. 

[0036]*] QXmam 2 8 a © 'J - K«H»«MB 
It. 7 u * V* 2 6 cWbW(|UCtt»6*ifcK»^ * F* 
*flJ8SI*M* K2 9K*|fc;8*rO**. K2 9 

tt. ? h^7^y2l ©ig*«Stc&:K>?v > 

J:D«**$n % Ct^. BlCDK««tt28a©tf-r« 

[ 0 0 3 7] %LZ0&mm*2 8 I) <D U - K*f*CC— fi 
t*. 7U*v+2 6©S»2 6aK»fc3nfc7**» 
x-frBtMfc^K (BttftM «C««Snr4d0. C 
«<>i; Ktt7**»x-*2 2©^S*C»**8 
4VCl>6. B2CDBBBH2 8 b©'J- KS#©f«att 
^ftPBB^^T « &»cr>^BBBfflifett^ * K 3 0 cc 

[0038] 7?*:*x-*2 2t*. B£«2 2a£P 
^Ifl»2 2 DMU cn&«Mfcr*2*fl> 
««<Z>!El4»47-A»2 2c&a f 2 2c»«:WT'S. & 
6&£7-i*SP2 2 C&022 dtCi*. BfteBBB* 
• »Sttt4B*^^ < 4 4> 1 JSSK* htlX 

BS»2 2afctf, ±j*C0BftS«ctttt$nri^3^ 

[0 039] HasCattM^iC. 7b*«/*2 6©?tf 
2 6atcifc 7**»x-*2 2©B*»2 2afc*W 

$220>*imn2 bit. H»^* \FZ?4¥2 \0>'tk 



(5) WB2 0 02-74 87 ! 

8 

m\ (13^? FX* 2 1 bO&attM) ©»r«tt2 2 

a ic ammfflmintt* o s» <* n* c 4 «c j: 

[0 04 0] c©«*}tc. a;ti»*r-i.«2 2cscx 

2 2 d©-tt«B*«2 2 a */rOT 7 u * !/+ 2 6 K 

atsan, *6^r-A»2 2cRW2 2d©i«a« 

StVC, &&£47-Ag|l2 2 cAU2 2 <l©f*£lfcj: 
0 *7 A V2 1 MtttU-C . * FX^sMHSi^ << 

[0 0 4 1 ] Kl4»4T-Aa2 2cRCX2 2d<cte» 
£E?8 • SSHMBfttP Z T9flH'b**ESttH*& 

n. &&mm±otcw>ft&&mm$nxi>z 9 c 

WB»*©W*0Ik:«« (SBfitStjR) *©Brt 
iflS^Xfi^Sr-AftiK:, jr«*±o stress 

tC^o X^tt^T - A £Hi 7^^^x-^?22C>® 

2alcMO^~mm 2 b*. SE«W.W»^!>I4R«:** 
i:tXB3€>SE|J3 l«S>*|»fc:||lW-*Ci«ca* # C 
30 ©gStt, pj^£P2 2 b«i. Stt»S7-^»2 2cR 
0'2 2 d©i*B*ffl«C»0«Jm«T4*l««C«««>«t 

B*B<*H i CA»j, Bfl*ifii«r^^*x-»©fflrt 

[0042] 7>faX-jr22tltlt M^(4^± 

^E^i^tctnijaorG^^o c<£<L*s>pjfi4si*2 2 d 

it. mEztmictm? z ®i*<j>v> 2&tuz>. tcu 
o. corns. \m<^$mixumz&±?-^& 

so Zt&tvt>. C0>tc#>. OMBEVBl^B^lbMn 
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o . same© a * **»ttcM s t mic u h c t m t * 

1 0 0 4 3] ttfc, ES • ISSttttitt, i£S*»RS 

WI*3WSl*C4*»& 1 MS. P2T (PI) <2r. T 
i > 0 3 ] , PT (PbTiO* ) . PL2T t (P 
b. La) (Z r , T i > 0« ] » JU 

[ 0 0 4 4 ] 44QkSflKM»TXSa4W > MS* © 

< > 5fi»cfc*tt£ifix4 a*- a-f * > ^ijk 

707- PFC-7 2 2#ffll*fen*. 

[0045] cvntc. HGAe&zmmxmic 
$ti*c±*a**&, wntommtzz. fc-7 2 

[0046]*te, P2TC0»*6T7 2 

2 aw^ ? f** 4 ^2 1 ©asa-fa* ttissn* *> 

X. !©ABS*B»fc»«*tl*& 
«>. ABS^O:a>***-V9>ti«*blftjl:'Ca 

[004 7 ] *^WHGA^mt^>^5>^ 

I 0 0 4 8] B4lt **WM6KfcC* & H G A 09-18 40 
[0049] *T\ M*©c:±*T**:*x--*22S 
1 > . 

[0050] v-z**>f9i>ftichi*x\t> fflssnfc 

•^X^>->3>20 (a^ 97S2) ©7 1/^+2 6 
OSS&2 6 a Gi^tf (Cft£*l&3:&?& < * 7S 
3) . 

[0 05 ! ] vX<,*t\ 7***x-£2 2±1?>*^>S' 
»>i0>ffl*tt«*m* <*r ?7'S4> , *<Z>» % ft 50 



fiR 2 0 02-74 8 7 1 

10 

*m«* pjh i/c mm** ^sdaNk 3 * , sum*** 

1005 2] 7***x-*2 2<*>SK 1 *8* 

7 b ?U * 2 6 cr>5«2 6 a CC*&3 ftMtfe" * FCC 

[ 0 0 5 31 * <ML CV&'yic UX JB»Ar & 7 * * 
8> . 

[005 4 1'^t?, cn67^*^x-^-^x^> 
rHGA<We«*m- (^-;7S9) , *OfS. st^f 
/c (^r;7'S 1 0) ft. <*£IC, MttUrttSM^ 

[ 0 0 5 5 3 -X^X\ Mfc^y Ka 7 ^^21 CPW^S 
S« 7 up i'+ 2 6 ©*W»tca W 6 ftfcttfe' < t> p 2 
SKJOfcraftSBMr} (Ar ^7S l 2> « 

[ 0 0 5 6 ] *««, C ©ifc *> C/ % C S^iLf A: H G A 

l> - ^- A^^tiO^ P5-KFC-722 ©jSfft 
rt^^V ?7tS (Xr^S ! 3 > # HfMWCtiE, m 
ft^HWt?**^, FG-722 (2?i>^, 
*K#X U -x Att3?«ttflOP F 5 0 6 0 < 9 S%) V 

fembxmc&&$icim <r< t^> 0 

[0 05 7] *t»t\ HGA*C(^>SaS^65l^±lfT 

[ 0 0 5 8 ] cntcj: 0 . HGA^m#3HfrC5*>n 
-Ctr»*OT, 7^^»x-3fC!>P2T9»*>^Ct*l2S 
n*CA4ft**6, Rtt#WK4JQc« # FC-722 

[0059] */c, P2Tcc^VfE>T7i?*^x-^2 

2 j^t^ ?Ka7^2) ©^SSg^sf* riis ^ 

X. YKVAV2 l©ABS6HB«Cl*H3tl*fc 
«>. ABS^©3>^^:?>-V5>«g*6PM k Ca 

its^xii^StrHGA^At/fefft. 
C>. t/*>(>, 9 ? ^7 r ©*'CHGA«)3-^-/>W(lt? 

[0 06 0] HGA^sn^ftmoem*. 
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£0>KJ9ti % 1. 8nm£ITr'^>*Ci^HGA©sa5 

wwcDra»«rtt*!>* c t <t < ?f a a - 5^ 4 > WR* 4 
ax * * ^ - r * > «t'*mn * 

[0062106 «*«W©ftcS>.**8 JJSKk:^ * H O 
A±l***r«ttBl?fc9. B7SMa8MH6<&3ttfc 
fB&K fctt £ H G A <Djfe*fWM:Sl >tt H ft & £ m 

fc«ttB , efc*, ft*>. *$&m&ik*. r 

1 0 0 6 3] H6-B8K** J: **te35SKfc 20 

OX <, ^«B(4B^Jt>«:!f 5 £*:*x-:5?62 
[0064] BltC^f i7i?fax-^ 1 5**HGA 

- * 6 2 5 ft£7 £ * * x- * ] 5 t?i*Bftt? 
*fti^ft*tt«r^S&<CT^fc»<^»»6n*Ci^. 

[ 0 0 6 5 ] *X*6>t/ 5>6 0 It. me -08KmT 30 
J:5K, ^!B:^2(DP-Kb'-A63R^64i, 
Cft^^f 1 £tf 920P- Kb'- A 6 3&0'6 4 
tc&mh&\t*l¥t 4b>*>6 5£. ^2©o-Kbr 

- A 6 4 SO' b > y 6 5 ±KB»S» S n 
&7b»*'t6 6£, »l<DO-Ktf-A6 3«>BWtt 
ttSP6 3 a tC^%nfcW»<^-^^u- h 6 7 

[0066] 7l/9!/fr86l*. Si2er>D-Kb-A6 
4<CKW&nfc7v >7> KftffSft&ffc 
*=>#H 6 6a £— TtofSS&tc W U *C fc *> , C 40 
6 6 aJbct*. #>J * K5KJ:*tfe1IUB6 6 bfcfro 
X79**x-2G2 <7>§£&6 2 a 4<S9 $4rCi>*. 
C<E'7U*S'+6 6l*, C<E#&6 6at:'7*?*x- 
*6 2*/ri/'CiS5R^? KX5 4 ^6 \ 

S304TA) ^otw^nu^o ft id. 

$'* 6 6 £fir2<E>0~ Kb'- A 6 4Stfb >i>6 5£tf> 



ffB2 0 02-74 87 1 

[0067] b>t>65tt. 3f20D-Kb'-A6 4K 
7*?:*x-:>62*:/rUtX^*'6 A 

h. CG>b>i>6 51*, J5SW4 0 ii 

[00681WHDD-K b- A 6 3 i* v *&IB!EHfrC 
It. « ! 0 0 ji mfe©X^> UXflNKttMtSIVCfe 

»). b>ye5**©*awca-?rittbr^*. fcfc 

t/. D-Kb'-A6 3<tb>s>6 5iccflStt. ${gtt> 
tc J: h f > # 4 > h B* J: o X ft $ <,> ^> 0 
W20o-Kb:-A6 4*>, ttWJHfrCtt, ^ 

i ooiimjeco^ >^«fit?j»i«3nrfeo. b> 

-Ktr-A6 4ib>^6 5ifl)Bai. **«>jg»^ 
JC^-Sb^^-OhBa^^^rft^tirc^. ftfe, 
C<0*2©D - Kf- A 6 4<*«ygtttf: > ^fUfMiCH 

[0069] ^-X7'l/- H671*. ^aUkStt^ctt^ 

*) . 9H i <?>P- Fb'-A6 3O»a%>»0 tttt&6 3 a 

7 ^|B*7- A 16 <@ 1 > KR9tt(*bn«. 
[0070] 3l,^*/t66Jh(Cll WnWP<»-> 
^; 'J - KaSf*:« S^ttrttCCffiRtfH 6 8^ 

^«7Ji«g5tlt:i^. BSa«ft'8 8W, FPCiOCr 

^ J: 4M ! OS6»{iWt48 . M jr - > |b$ 4lAi© 3 ^} 4 
iim^CuJB ( SCX«S»5 nm©#y 
K^SI^Hr4tCJ:4^2<0^l4W4@^ca>Jli 

CX5t^at»^*fe«>C[)»Bk^y KO»»tt. Cu 
JS±k:a uH*SWe«3*it:fc»j . *©±ic»iittt* 
»B«*«8n-Cl*ft^. 

[0 07 1 ] ««tt^AK:^t:ccDBKtW6 8U. 
B»^* KS : F«:Bfi|»Sti4B-flB2*. M«t?It4*<^ 
U - ! «>K»»t* 6 8ai, r^^x 

- ^ 6 2 tc^« s frffl 1 *, BMt?lt 2 *® V - K 
«(*^*ft©2«:«»«tt6 8 Di*»6l»tt8tlXl' 
h. 

I 0 0 7 2 ] 9 1 4>iBKS»tt6 8 a «> »J - K«(*o>-ia 
(t. 7U>«/+ 6 6^>^£PiC^^ l C. C^b^^ir 

1 C^^g6 1 a K&*>r v > 9 4 ir^>r ^ 
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1 0 0 7 3 ] * 2 CNBWM 6 8b® »J - PWtO-tt 
tt. ?u*i'+6 60SSP6 6aO»»S6 6b.bc« 

6 2a tcmt htxtcA ? * B * * 4 .'KI^HS* 

«fiS62ba^62c(c*ti'entt«snr^-s. 3§2 

[0074] 4^^HGAKfeW*tfA^>i'9><?> 

>> s > 6 o <d&4»k-n y i c * * 7*i»i,r 
[ o o 7 s ] n 9 \t-*mm%*c%u &7***x>-$ 

[0076] Wmx-tt&Sic^ 7??*x~5S2 
It. «WBW«3W»a*«4tt-jX4*0 % f^^OS' 
3 >fcBSS*i*S*9 0 < 6 2 a > ©H»a>6 1 *to 
eJS&7-A$9 l&tf 9 2a^«C(*tf "]S4r 
- Atf 9 1 m* 9 2 OjfeS»Kl* % 5£Sv^ ?fX949 
6 lCE:«ia(cHS$n6^^^^asS>9 3R^9 4iW 

■emit, IftBW^SHfii^? p**4 

^'l**<ft&<fc$lCW£S*va'*. 7***x-£6 
2cr-/l$tt v 7**:*x-*;^Kc*:0HGA<&g$* 

$6 2<DJ?$£&!W'^£iSa^7 P 
T'**<3'*C4K:j:vC. HGA0DS$*i&*3i** 

[0077] *?4ymB9 3&094tt. HSJA ;* 

<&8IW<Wfc^^ ? Y^yA ^6 1 4 @g £ 
n. B»^? P*^*«H4^Mfr7-A»9 IRtf9 
2 4««<W»9 ®»»^»i ft** 5 (C ft $ *VCW 

[0078] «Ig*7-Agp9 !S2>'92li, *ft*ft t 
l aatf92a±cn*7-*»H9l a 
Ktf9 2 a GXMBlCJftijtS ftfcE^Si-M ! bSttf9 2 

[ 0 0 7 9] SSfi9 0ttWC7-2>&tt9 1 a 33:^9 2 
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[ 0 0 8 0 ] E«3^9 1 b£t>'9 2 bfl>& *r . i»E 
^mXii^amccj: Offta? £E3 • ^£HS4JS4 
(MSSJ34 ^7 > P«6B4#$aB«8H* ftfc*@ 
te&4ft-?XV* 0 m^SSli07 5:t>'08^:^f A 
* * * AX« B ? * * ^IWfM 6 2 b Xtf 6 2 c 
«c«»3ttt:i*9/ ^^>KsSS«y^>K«a- : F6 2 

[ 0 0 8 1 ] ES ^SMilS^P Z T^^b^^E 

««. E^^^fa@*f5j'c^€>o sastcgE^enfti 

SHOES - S»W»E£*0»S£flK#» (E^SI 

«*> i/% *©aw*we«*ai <EStt%»> t* 0 

SflOiW^Stfr^iKX**!!^ es-s 
ffim^Sttto^StfiajKilKli (S*Mtt)R) U -CO 

[ 0 0 8 2] ES3H-9 1 DSO'9 2 btc, JRffi7Jii9 

9 2 Oft ^ S*K(C»^^© j«a«W(l*iSj«c 

*C«ft< 1 6^ftt?^^fc«>, ^v^ >- PJRTOJ: 

0 $5goSc *14 Bft^BJtt i ft 

[ 0 0 8 3] »ES»T«:. SC^^C-SIfi^u^J: 

30 Mi/. -*^teai/fc4«rift*^i*fi'r&j: i >ftSft« 

Et:|&K(caMDl/r<>J:is C(D4^€'PJfiftr- AgS<3[> 
Mtt, @raBB»Il«O[4B***4r&fcO4at& 0 
e©«^ ®»«E*Hl;4l/A:4*<rtStt«!>«eit % 
^E^xSWigifuf ^ii^CD^ 2 S4 ^ ^> 0 fc/cU, C 
V>®£> fSI^-*^Ci*BEa3R : F*l*ft$tf-SC4 
(CftO, C04#<D®SSEtt»flK>lft8 4a4<t*o 
COte», £W»«E^?Sc»*B^^tt«WtcaEHJa*?7 

aa(/fc*>o*|B*®I4T*c4(cJ:»j, §gS*EO 
^*^»SOft*4ifi(Cft*c4^fti»J:^K:'r^. C 

g^+^4T^^04ft^ t 

[0084] esi • ssi*B4tt, ®Km$mz 
tcitmmtmz wmtr e« • ^ 

^S^C43»6. aft, PZT [Pb (2 r, T i ) O 
50 9 } . PTfPbTiOj), PLZT[(Pb, L 
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a) (2 r , T i > 0« ] . *£>§*v<>J£a ( Ba T 

[ o o 8 5 ] xnMmvcto^xmmb*-* > ks, m 
< > ^e&&<a*<®x4 3-r y > ^jtc 

7U?-KFC-7 2 2#ffit*S>n*. 
[0 08 6] COPJ^K. HOA^fi^fciHJg'CS^C 
£KJ:0, 7***x-*6 2<DPZT»»«>±-Ct«2 
£;h*C±i&*a>^ Rft#£«<Lfc*o FC-7 2 

[0087]**:, PZT<Ev*v6T7*^:*x-£6 

[ 0 08 8] *%.WQ>ttG ACCfe^^^A^>t'j?><^> 

I 0 0 8 9 ] m 1 0 t*, ***^«C*J^*HG ACD- 
M&iKtrMIRT'&XiaMD^ D - * * - 
[0090] i5iM>C'£*7^:*x--:3?62£ 

ssi*& (a^^'s i o i > o 
[ o 0 9i] mst^ v flcc*st»-ctt, m 

SStlfcBSt^* K*?-f*6 ! <a**:7Sl02> 

[ 0 0 9 2] *C>T\ CCO^a^ ? K * 7 4 ^6 1 
BIl;<¥afi±fcttg$tix^6r*^*x-*6 20[> 
pJST-A3B9 lfitf9 2«K»Al> <*r?^S J 0 

4 ) . »?f««:HWor*e*a«:ib&SR«fk 
St?. fHUSfctf* (Af-;7S!05), fc*J. 7? 
**x-£6 2<£^Si)7-A^9 !Ktf9 2K*$(*&X 

5 -f *B#tf 9 3 & tx 9 4 naMBMBA^ ? k * ? -f 

^6 Hi, *>l?^&m^ZCttj:< foment. 
[ 0 0 9 3] »i»T\ m®bX&MMZ%£ic®®\t$ 

! 17 2 t<D#S»X'*>4>A5 

£0 (At I 0 7) . •e0>7b?W664>5tt 

6 6 aKfctf **fc»/26 6 bli7 b *w 6 6©»*t 
^6 6c±(C^g^-C-ti-cn*T?JUXfe? U^7' 
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S 1 08) v A7^-7^aX-^?r>-^fA 

^tft>nrHGA^.^n^ ia**7s i 0 9> e 

[ 0 0 9 5 ) l/X»SJW?:^*a 

7S l i 1 ) . 

[ o 0 9 6] £or\ sa»^? ka? ^ ^6 i r^t 2 

10 **x-*6 2S4a*Sfi*tti*>t? K«*f*»'t*«iH 

[0097] C©<fc5Kl/C«*:ftT:fcHGA 

a'J-x A^^tiO^ cr?-K FC-722 ©Jffiftrt 
tc^< ?7t^ (Xr^S 113). ^ 
ftiHBr***. FC-722 (2%)^, 
^>S*x t) -x A#3st«4tC[>P F 5 0 6 0 (98%) X 

misxmc%m<Pu:m. <r< ?z> 9 

[0 09 8] •£l>X\ HQ A&C0%m^\* ±WX 

20 &it*3tf* (a?- 7 7s 1 1 4> o comm. 

>P?KHGA£Xtt> «^12 0*C. ^3 0^C'^ii 

f tt ^ c i <c d: o ^ $ n *. *9m xit^nm 

[ 0 0 9 9 ] C ntc J: *J . H G A £(*$^HIfrC»bn 

tro*or, 7^^ a x-^pzTSj»^-cisad 

n*C4±*r*3»& % Mtt«Ht«&ft« # FC-7 2 2 

fig. ss(S[©i5i$TK^i 4> 2 - ^ v > ym<m& 

30 [01001 *fc, PZT^V^-r7^*^X"-»6 

o>c\ #&omm.0\±zmhct&xz&. m 
x. Kx^^^e \0kB$i>mmcim2ti&tc 

«>. ABS^3>^^^-i/3>dg^^|fMc^ 
C©HGA*f*<C7^**n-^^>«!|tcj:4|SH« 
1% U^fe, r < ?7WCHGA«:a-f 4^91fiX 
40 [0 l 0 1 ] HGA^*K^t*BB®^Kf4i>T 

it. miomm&vmstmWitc. 1. 8 n !»«Tr 

*>4Cd^HGA ^S«Hn««lft€: C £ ft < w 
[0 1021***, HCA*7%?:f3l*&iS»tt, 7 

Sx^iU+'-rs-r ^ >?imfox&nm>iy>rjiZi><» 

X*>->Xi>£*,K 

[ 0 10 3] ***«Sto*iDtt©w*Rtfl?ffiaft 

50 «. 0i<DS^sK^^^^<mi^4fc^. ttm 
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i o 10 4] at, m&B^ 7 KR^ja/httHfeA 

i/*:*. *#MBtt, c©«fc$teT***x-**«;tfc 
HGAtc^B*$n44>0C' , c^<. ^g^? F 

'■ftftMB 7 * ? * x - £ £ (g* fc h G A tc i>m »imv 
1 0 10 6] 

tt. H G A £f*#0U tt?*X*:2-7v > yjSTC* £ 

xv*<ot\ 7^^*x-^EsHt4«»^>±'Ct*a 
&tv&c ntta^ex<tJCt6, fiUBx* 

[ o i o 7 ] $ ESMMcw&tr * * * x- * 

FX*<<yaX*±B (ABS) dHM(cWlSti«fc 
£>. ABS^(D3>^^^-^»>fjg^^M k Cd 
6. 

[0108] HGAtBAlrfcft, CCDHGA 

**»a-^-# > ^C*>&tt&ffix* 30 

[ 0 10 9] ttflttto&K*, HGA£0Ui*7 9XX 
3 - ^ v > PM-Cft «<B«Bx * rt,=F- a— f f>tftt 
jMAccSAt/fcft, l£»l/r?TA«. HGAos>&*t* 
B©B»&a«!> *Citt<BR3-^f> WW it * 
6. 7^^*x-^<?>ttff^ni^$n^^ 0 § 

Sc*«r'HGA^3-^ , > S!Sxg 

***l«cnjMfc , C8 6. 40 

[B l ] S«s»» 4 l/tr. i * 

iWSK^^fTOWCCmTaBB'C**. 

[02 ] B 10Mk«ftec4*tt6^ * K«We>f * > 
T-tei^yiWfef***^ «M^&J^c¥BB"C*4. 

[B3] B W&r^^aX-5rRcx» 

»BttfcBT?**. 

[B41 B!OXIWI(rcMr&HGA«)-ll&W« 
SOT*&fc^?o-**- h*c**. so 
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[05 ] ttBK®ttBfCtt<r** w- *o©T#f±& 
ft?B'C<b&. 

[B6] «ftR«HfeC[>^tt^Scc^^HGA£»«« 

[ 0 7 ] b 6 ®tffl&mc m £ h g A<wysss«>£«s 

[08] B6©*ftE«fi»Cfe^*HGAOjfetSSj^B3 
tejKr**iei^%fllfeMttBt?**. 
[09] B6©Wfc»aK*jW*r^#aX-*CD»j& 

*« , r*fflB , c**o 

[010] B6««ft*fiMC*jW*HGAa>-8(a)ftS 

! 0 BSl^ i * 1 
11. 13 M 

12 71*>79* + *)*VSM 

14 * * »; ? t> 

15 £7*?*X-£ 

16 »»t-a 

1 7 HGA 

2 0. 60 1f^^>^>5> 

2 1.61 K»a>-, F*9-/y 
2 1 a 

2 1 b ««a> * FX* 
22. 62 7**:*x-* 
22a B5tsR 

22 b pJttSU 

2 2 c, 22 d *fi^47-A« 

23 D-Ftr-A 

2 3a, 63a KOtttfft 
26. 66 

2 6a, 66a w£B 

2 7. 6 7 ^-a7U- h 

2 8. 6 8 SB^m^ 

28a, 68a ^1^>|2^W 

2 8b, 68b I2^W 

2 9.69 S&Sv^ FX-FJB*«/< ? F 

3 0. 7 0 ANBBBtttt'f? F 
6 1 a HHF- m& 

6 2a, 9 0 

6 2b, 62c (f^ffi^^g 
6 2d, 62 e y^VK^^g 

63 &14>o-Ft?-*/t 

64 B2<0a-Ft'-^ 
64a V7h*zf 

6 5 t >i> 
66b 

66c »aa 

7 1 7^*^x-^^g^M- F 
9 1.92 5JB7-*» 
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9 1 a, 9 2a 

9 1b, 9 2b Km&T 
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